Noncovalent complexes between poly(ethylene glycol) and proteins.
A new method of formation of noncovalent complexes between poly(ethylene glycol) (PEG) and proteins (alpha-chymotrypsin (ChT), lysozyme, bovine serum albumin) under high pressure has been developed. The existence of polymer in complexes was proved using 3H-labeled PEG. Complexes between PEG and ChT were studied in detail. It was shown that the composition of complexes (the number of polymer chains per ChT molecule) depends on the molecular mass of PEG and decreases with the increase of molecular mass from 300 to 4000. At the same time, the portion of the protein (wt. %) in complexes does not depend on the molecular mass of incorporated PEG and corresponds to approximately 70 wt. %. It was shown that kinetic constants for enzymatic hydrolysis of N-benzoyl-L-tyrosine ethyl ester and azocasein catalyzed by the PEG-ChT complexes are identical to the corresponding values for the native ChT. The conformational properties of ChT in complexes were studied by circular dichroism. It was shown that the enzyme in complexes fully retains its secondary structure. The estimation of steric availability of PEG polymer chains in complexes was evaluated by the complexation with alpha-cyclodextrin (CyD). It was shown that in contrast to free PEG, only part (approximately 10%) of PEG polymer chains in PEG--ChT complexes participate in the complexation with CyD. Hence, the complexation of PEG with ChT proceeds by means of multipoint interaction with surface groups of the protein globule in a region far from the active site of the enzyme and results in the significant decrease in the mobility of polymer chains.